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Introduction 


During the winter months of 1980-81 the 
United States Army Corps of Engineers dredged 
silts, clays, and sands from the bottom of the 
Chesapeake and Delaware Canal, Delaware, and 
deposited them on a large spoil area on the north 
bank near Reedy Point and at another north bank 
location one-half mile west of the town of St. 
Georges. 


The Reedy Point deposits are composed mostly 
of river sands and silts dredged from the area 
where the canal enters the Delaware River. A 
fair amount of the Cretaceous Mount Laurel sands 
may have been mixed in, but the characteristic 
mega-invertebrate fauna is missing from the de- 
posits. 


The St. Georges dredge site, however, con- 
tains a rich vertebrate assemblage. This pro- 
vided the author with the opportunity to collect 
and study a Campanian age fauna from this region, 
one which has not before been reported in the 
literature. A total of 30 genera and 36 species 
of -eartebrates have been identified among the 
sp. imens collected. In addition there are three 
kinds of teleost fish teeth which are unidentified 


Shark, skate, ray, chimaera, teleost fish, 
turtle, and mosasaur material has been recovered. 
The material includes teeth, spines, vertebrae, 
dermal denticles, rostral spines, and body armor. 


A fair number of invertebrates, used in the 
identification of the stratigraphic origin of the 
vertebrate fossils, were also recovered. 


The material was collected by both surface 
inspection and by bulk-screening of spoil material 
with one-eighth and window-screen mesh screens. 


The Mosasaur, 2:141-149 
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Geology 


The Merchantville Formation is composed of 
dark gray and blue, micaceous, glauconitic silt 
and fine sand deposited in an open marine, shallow 
water environment. It has been reported by 
Richards et al. (1958), Owens et al. (1970), and 
Lauginiger & Hartstein (1983) as Lower Campanian 
in age. Its presence at this locality is con- 
firmed by the recovery and identification of the 
ammonites Placenticeras placenta and Menabites 
delawarensts as well as the atthropods Hoploparia 
gladiator and Protocallianassa mortont. The 
Protocalltanassa were found in nodules identical 
to those found tm sttu in the Merchantville at 
the "Deep Cut" locality less than one mile west 
of the spoils. 


The Englishtown Formation is a white to pale 
gray sand occasionally stained brown by iron ox- 
ides. It was deposited in near shore shallow 
water during a slight regression or drop in sea 
level. It is Lower Campanian in age (Owens et al, 
1970) and contains numerous burrows of the arthro- 
pod Protocalltanassa (Pickett et al., 1971). The 
burrows in the Englishtown differ from those of 
other canal formations in size, surface complexity, 
and color. The presence of the Englishtown here 
is confirmed by the common occurrence of this fossil. 


The Marshalltown Formation is a clayey, silty, 
grayish-green sand which was deposited in a shal- 
low marine water of an embayed area during a 
slight rise in sea level. It is Upper Campanian 
in age (Owens et al., 1970; Lauginiger & Hart- 
stein, 1983) and contains the pelecypods Exogyra 
ponderosa, Ostrea falcata, Trigonia sp., Cardiwn 
sp., and Cucullaea sp. The presence of these 
invertebrates in fair mumbers on the spoils con- 
firms the identification of Marshalltown sedi- 
ments in the spoils. 
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Paleontology 


The vertebrate fauna is composed of 33 spe- 
cies of teeth, of which 20, or 60 percent, are 
sharks and their relatives, the skates and rays. 


Partial jaw sections of the chimaera or rat- 
fish Ischyodus are rare, as are the broken and 
rootless teeth of the hybodont sharks Hybodus and 
Lonehtdion. In addition to the teeth, dorsal fin 
spines and cephalic hooks of the hybodonts have 
also been collected. 


Teeth of the guitarfish Rhinobatos are very 
rare. The specimens were found by fine-screening 
the spoils. 


The oral teeth and rostral spines of the gano- 
pristine sawfish Ischyrhtza mira are much more 
common than the extremely rare rostral spines of 
Ischyrhtza cf. avonicola and Selerorhynchus. 


Rostral spines and oral teeth of Ptychotrygon 
are uncommon due to their small size. This 
strange fish has been linked by some scientists 
with the ganopristids, but at the present they 
remain a member of tncertae sedis or of unknown 
affiliation. 


The rays are represented by the isolated 
chevrons or pavement teeth from the primitive 
cownose ray Brachyrhizodus and the skates by 
isolated teeth of Rhombodus and Pseudohypolophus. 


Teeth of the angel shark Squatina and the 
nurse shark Ginglymostoma are small and are dif- 
ficult to find. Sand sharks provided the most 
abundant type of tooth, as represented by Odont- 
aspts and Hypotodus. 


Anterior and lateral teeth of the goblin 
shark Seaphanothynehus and the crow shark Squalt- 
corax are very common. 


The teeth of the primitive makeral sharks 
Plicatolama and Cretolama are of smaller sizes 
than are specimens found at other canal localities, 


The rarest shark teeth found at this locality 
belong to Pseudocorax and the primitive thresher 
shark Paranomotodon. 


In addition to teeth, vertebrae of sharks and 
batoids are very common and are well preserved. 


The teleost or bony fish are represented by 10 
species of teeth, three of which remain uniden- 
tified. 


Cylindricanthus, the rostrum of a fish simi- 
lar in appearance but not related to the garfish; 
rostral and body armor from a primitive sturgeon- 
like fish; body scales of Leptsosteus, a primi- 
tive garpike; andteleost ear stones or otoliths 
are also found. 


Single teeth from the battery found in the 
upper and lower jaws of the pycnodontid Anomoeo- 
dus are common, Jaw fragments with multiple 
teeth still attached are much rarer. 


Nibbling teeth of the sclerodermid fish 
Stephanodus, single teeth and partial plate 
pieces of the ancestral ladyfish Faralbula, and 
two teeth of the tarpon-like Xiphactinus have 
also been recovered from the sediments. 


Teeth of the mosasaur Clidastes and the shell- 
crushing mosasaur Globidens are not common and 
are for the most part small and well worn. 


An occasional partial plate from the soft- 
shelled turtle Trtonyx and a few teeth of the 
small crocodile Leidyosuchus have also been 
found at the site. 


Discussion 


The majority of the vertebrate material was 
derived from sediments of the Marshalltown Forma- 
tion. This conclusion is based upon the follow- 
ing observations: 


1) The Mount Laurel Formation and its char- 
acteristic index fossils Belemnitella americana . 
and Exogyra cancellata are not present at this 
locality. 


2) The Englishtown Formation is present at 
this locality, but in Delawarethis formation 
contains only a few invertebrates and trace 
fossils. 


3) The Merchantville Formation does contain. 
a vertebrate fauna, but its vertebrate fossils 
are usually sparse in number, large in size, and 
are encrusted with pyrite or siderite. 


4) The Marshalltown Formation produced in 
sttu vertebrate fossils of similar size, type, 
and mode of preservation at now-inaccessible 
outcrops on the south bank, east and west of St. 
Georges (Eugene Hartstein, personal communica- 
tion). 


5) The fauna of this spoil bank is consistent 
with an tm sttu fauna in the Wenonah Formation of 
New Jersey. (The fauna is undescribed and is 
currently under study by Hartstein and Laugini- 
ger.) The Wenonah is not found in Delaware but 
corresponds in age and lithology with the upper 
section of the Delaware Marshalltown (Owens et al., 
1970, p. 19, fig. 14). 


6) The fauna is similar to one which would be 
found in a fairly shallow open marine embayed 
area. It contains many bottom dwelling forms as 
well as fish adapted to life in fairly quiet 
waters. It is the same type of fauna which would 
have been present during the period of deposition 
of the Marshalltown. 


7) In the dredged section, the canal cuts 
through the area mapped as updip Mount Laurel 
(Pickett, 1970) and one would expect the spoils 
to be from the Marshalltown Formation immediately 
below. 
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Table 1. Fossil Abundance 


Abundance! 


Fossil 


Abundant 
Common 
Uncommon 
Rare 

Very Rare 


CHONDRICHTHYES 


Ischyodus bifurcatus Case... 1. ee ee te te ee e 
Hybodus sp. cee SS ses ia eo geet ie SAE ed need eh e 
Hybodus sp., dorsal fin spine Ss Ss Sey hose rae tk Sete ted eee AS coh et eee cae'g 

‘Hybodus sp., cephalic hook ... 1. 1 ee eee we ee ew ew te ew 

Lonehidion babulskit Cappetta & Case . 1... ee ee ee ee we 

Rhinobatos castert Herman... 1. 1 ee ee ee ee ee we ee 

Ischyrhiza mira Leidy . 1... ee ee ett eee ee ee ee e 
Ischyrhiza cf. avonicola Estes . 6. 1 ee ee ee 
Sclerorhynchus sp... 6 6 se ht ee ee ee ee ew ee 
Rhombodus levis Cappetta & Case... 2. ee ee ew we we ew tw 
Brachyrhizodus wichitaensis Romer... ... 2. ee ee wee ees 
Pseudohypolophus sp. .. ah Ya? fe sk eee ala 0! a8 02, oo Ua ata wae te 
Ptychotrygon vermiculata Cappetta of Yeeitge Me” tex, [9% ag Sey 6ST Jo, Ss Ds Sede Cente Se 
Ptychotrygon sp., rostral denticle ... 1... 7.2 steer eee e 
Squatina hasset Leriche . . 1. 1 ee eee ee ee 
Squatina sp., dermal denticles ... ee gira fe" teh ore pee a xe: & | ¢@ 
Ginglymostoma globidens Cappetta & Case Sie) BO er wa) ereede: cee Sear Jey Me e 
Odontaspis holmdelensis Cappetta & Case... ...... 2.2 wee e 

Odontaspis samhammert Cappetta & Case... 1. 1 1 ee et ew ee te ® 
Hypotodus aculeatus Cappetta & Case... 1... eee ee ee es e 
Seapanorhynchus texanus (Roemer) .. 1... 1 ee eee ee ee es e 
Plicatolamna arcuata (Woodward) . 2... 1. eee ee ee te ee e 

| Plitcatolamna borodint Cappetta & Case... 1. ew ee ew ew es e 
| Paranomotodon angustidens (Reuss)... 1. ee ee ee eee eee e 
| Squalicorax kaupt (Agassiz)... 1. 6 6 ee ee ee ee ee we we ® 

Squalicorax pristodontus (Agassiz) .. 1... 1. eee eee ew ee e 
Pseudocorax granti Cappetta & Case .. 1... 1. ee eee ee ees e 
Shark vertebrae . . 1 6 ww wee ee ee tw tt tt te tt ts e 

Batoid vertebrae . 2... 1 ee ee ee ee eh ee te we ht ee e 

| Dermal ossicles . 2... 1 1 1 ew ee ee we ee ew te we ee we ew ® 


OSTEICHTHYES 


Enchodus ferox Leidy . 2... 1 ee te ee ee we te ew ee e 

Enchodus sp. .. i ensay Sere Tien “aPteh, Jaz Hog: re) Se We erate Ma bs ee Ke a e 
Anomoeodus phaseolus (Hay) es Son Seiccas 0t, WO ta Sask faincea Ste eee ae con, WA elena e 
Stephanodus sp. Sy tar se 4s deel vet odes Setseia> int. eho, er lah is tre emis eeu ws O. fey e 
Paralbula caset Estes . 1. 1 0 we we ww te tw ee wt tw te e 

| PAPALD UTA GE Spa og: cel ere lem eR. cue nce ws eto at Da, Ga 6G set ae Cepeda re Se e 
Xiphactinus sp. . NS SS nes alo Siok Gay et) cryier ellen esl Ha 6 tae, “Ss Wares ® 
Teleost tooth, type 1 Beaty: far sn oro aCtes <eees8s Glee latter Sete lay ih" Sw: a bias eto brtsak “at ate e 
Teleost tooth, type2........26-+..008 62 eee een eevee Ld 

Teleost tooth, type 3 ........42020 28-0 2c ee ee eee eevee e 
Leptsosteus.cl. SP oa eee Sle ay ww eh ew ew a ew Sets di 
Cylindrocanthus cf. sp. . 1. we ee ee eh ee ee e 
Sturgeon. Scute: 02 So oie see er a ese ee sd eal ca ses al Se yada Set eat) e 
Teleost vertebrae .... am fab Sah Na at Wain ae, ade ain OY orSi, Tele er 08-8, ce ee ces ede e 

Teleost dorsal and pectoral fin SPINES® -2. 0550 eh ee a ee ee e 

QEOLLCI i. ee ect ce cates min eae em Bence Re Ww a Say See ge SG eR Me eis ere ee e 


| 


REPTILIA 


Clidastes cf. ape no ek sh ee i ee i ee ee e 
Globidene cf. Spe kde sat se) Behe es OS ae ei ae 2S wie e 
Letdyosuchuscf. sp. 2. ww et et et e 
Prionye Cl. Spe aioe Oem, Jee as ees Bovis BSL ee W Ge Ae Le eater ee e 


Labundant more than 100 specimens collected 
Common 51 to 100 specimens collected 
Uncommon 26 to 50 specimens collected 

Rare 1l to 25 specimens collected 
Very Rare fewer than 10 specimens collected 
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Plates I and II 


Lauginiger, Upper Campanian Vertebrate Fauna 


14. 


15. 


Plate I 


-Enchodus ferox Leidy, lateral view; original is 5 mm in height 


Unknown fish, Type 3, lateral view; original is 4 mm in height 


Lonehidton babulskt Cappetta & Case, occlusal view; original is 4 mm 
in width 


Lonehidton babulskt Cappetta & Case, basal view; original is 4 mm in 
width 


Paralbula sp., occlusal view; original is 2 mm in diameter 
Unknown fish, Type 2, occlusal view; original is 2 mm in diameter 
Unknown fish, Type 1, lateral view; original is 5 mm in height 
Stephanodus sp., lateral view; original is 3 mm in height 


Ptychotrygon vermiculata Cappetta, rostral spine; original is 3 mm in 
length 


Squaltcorax prtstodontus (Agassiz), lingual view; original is 27 
in width i 


Squaltcorax kaupt (Agassiz), lingual view; original is 16 mm in height 


Seapanorhynechus texanus (Roemer), lingual view of a lower lateral 
tooth; original is 21 mm in height 


Seapanorhynchus texanus (Roemer), lingual view of an anterior tooth; 
original is 41 mm in height 


Paranomotodon angustidens (Reuss), lingual view; original is 15 mm in 
height 


Cretolama appendiculata (Agassiz), labial view; original is 15 mm in 
height 
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sat detente, 


Lauginiger, Upper Campanian Vertebrate Fauna 


16. 
i 
18. 
19. 
20. 


21. 


22. 


23. 


24. 


25. 


Plate II 


Ginglymostoma globidens Cappetta & Case, labial view; original is 4 mm 
in length 


Ginglymostoma globidens Cappetta & Case, labial view; original is 4 mm 
in length ; 


Rhinobatos castert Herman, lingual view;. original is 3 mm in height 


Plicatolama borodini Cappetta & Case, lingual view; original is 6 mm 
in height 


Pltecatolama borodini Cappetta & Case, labial view; original is 6 mm 
in height 


Ptychotrygon vermiculata Cappetta, basal view; original is 3 mm in width 


Ptychotrygon vermtculata Cappetta, occlusal view; original is 3 mm in 
width 


Ptychotrygon vermtculata Cappetta, lingual view; original is 3 mm in 
width : 


Ischyrhiza mira Leidy, basal view of an "oral" tooth; original is 5 mm 
in width 


Ischyrhiza mtra Leidy, occlusal view of an "oral" tooth; original is 
5 mm in width 
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